A s the United Nations-designated International Year of Freshwater opens, water resource issues are assuming a heightened urgency worldwide. During the last century, human demands for fresh water rose sevenfold, while usable supplies shrank worldwide and distribution became more uneven. During the coming century, fresh water may well become the most imperiled natural resource in the world.
Representing about 1.4 million scientists and science educators, the Council of Scientific Society Presidents (CSSP) last year singled out sustainable water quality and quantity as a critical national issue. CSSP argued in a May 2002 position paper that the United States must end the fragmented policies and uncoordinated water resources research of the past. The council urged Congress to commit "to an enlarged and focused research and development program...[which is] essential for meeting the nation's water needs without destroying the ecosystems upon which we depend."
Limnologists-scientists who study the full range of physical, chemical, and biological aspects of inland waters-have long recognized that effective water policy is hamstrung by a shortage of funding and infrastructure for freshwater sciences. "A dependence on short-term studies has resulted in a dangerous lack of knowledge upon which to base management and policy decisions," Robert Naiman and colleagues decried in their 1995 publication, The Freshwater Imperative (FWI). Representing a broad consensus of the limnology community, the book attempted to bring about a paradigm change by laying out an integrated research agenda. The goal: to acquire a predictive understanding of freshwater ecosystems and resources that would serve as the foundation for water policies and management. Estimated annual cost: about $200 million.
Although the FWI sparked a flurry of strong interest in Congress and federal agencies and inspired the organization of the Council of Aquatic Sciences (CAS), the research agenda was never institutionalized at the National Science Foundation (NSF) or elsewhere, says Naiman, of the University of Washington. Virtually the only new funding dedicated to the kind of research the FWI envisioned was the "Water and Watersheds" program, sponsored by NSF and the Environmental Protection Agency from 1995 to 2000. The program, which awarded about $50 million in grants, was a step in the right direction, but the funding levels fell far short of the resources needed to address the range of problems articulated in the FWI.
One big obstacle to obtaining funding for integrated freshwater science has been the multidisciplinary nature of limnology, according to Jack Stanford, former CAS chair and FWI collaborator. Traditionally, the physical, chemical, and biological sciences encompassed by aquatic research have functioned independently. "For example, few hydrologists have been willing to leave their physical side of the water cycle to integrate with other sciences in understanding water quality in a catchment ecosystem-that is, limnologicalcontext," Stanford contends. Because of this and the high cost of multidisciplinary research, NSF has functioned within the conventional disciplinary boundaries and is just beginning to figure out how to work across divisions and programs, he says. He cites NSF's "Biocomplexity in the Environment" program as a prime example of the kind of cross-disciplinary approach needed for making significant advances in science.
This interdisciplinary aspect also makes current levels of support for freshwater research difficult to tease out, given that grants come from various NSF divisions. Herbert Zimmerman, director of the Division of Earth Sciences, estimates overall funding for freshwater studies to be about $150 million to $200 million. However, Jack Stanford points out, that amount "is less than half the annual expenditures for salmon restoration in the Columbia River, where stocks continue to decline to endangered status one after another."
What are the prospects of achieving an integrated freshwater sciences program with substantive funding in the near future? Peter Jumars, president of the American Society of Limnology and Oceanography (ASLO), says that while the outlook for limnology funding has been and still is grim, he is optimistic that "NSF from the top down is [now] very interested in a more comprehensive and inclusive approach to the study of inland waters." The doubling of NSF budgets over the next five years also gives cause for optimism.
Also encouraged were participants at an ASLO-NSF workshop held in December 2002 to brainstorm about a possible new funding initiative on inland water research. FWI editor Diane McKnight, who will report on the workshop at the ASLO annual meeting in February, says fresh interdisciplinary themes emerged in the discussions, and she is hopeful that new funds will be earmarked for such a program. If the momentum for integrated freshwater research continues to build, and planners can take liberal advantage of the considerable groundwork laid over the last decade, the United States may have the knowledge and tools for understanding and managing water resources that begin to match our needs in the notso-distant future.
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